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Description 

This invention relates to a surgical composite struc- 
ture for mammalian tissue. GB-A-I.008.I93 teaches non- 
absorbable fabrics used as surgical implants which are 
coated with absorbable collagen fibrils for facilitating 
ingrowth of tissue. WO 86/00533 discloses surgical 
composite structures comprising a non-absorbable 
material made of a fabric of fibers which is incorporated 
in a matrix of biodegradable material. The structure of 
the invention is manufactured from two or more biocom- 
patible polymers. At least one of the polymers in the 
structure is nonabsorbable. 

The nonabsorbable portion of the composite struc- 
ture acts as a reinforcement material. Ingrowth of natu- 
ral tissue is enhanced by the controlled degradation of 
the absorbable portion. 

The surgical composite structure of this invention is 
useful in the repair of defects to the abdominal wall of a 
mammal. The surgical composite structure of this inven- 
tion may be useful in preventing hernia formation; and 
specifically in preventing hernia formation in an infected 
area. 

A surgical composite structure for mammalian tis- 
sue has been invented in accordance with claim I. The 
composite structure comprises: 

a) a nonabsorbable reinforcing component pre- 
pared from one or more fibers, at least one of the 
fibers manufactured from a polymer selected from 
the group consisting of a fiber forming polyether- 
ester and blends of the same, and 

b) a synthetic bioabsorbable component compris- 
ing a random copolymer prepared from at least the 
monomers glycolide and 1,3-dioxane 2-one. 

Furthermore, the nonabsorbable component may 
also comprise members selected from the group con- 
sisting of a fiber forming fluoropolymer, a polybutester, a 
polyester, a polyamide and a polydef in 

Furthermore, the bioabsorbable component may 
also comprise a polymer prepared from one or more 
monomers selected from the group consisting of lac- 
tides, carbonates and lactones. The lactides may be 
3,6-dimethyl-2,5-p-dioxanedione; and the lactones may 
be e-caprolactone and 1 ,4-dioxan-2-one. 

The nonabsorbable component is in the form of a 
sheet. The bioabsorbable component is laminated to at 
least one side of the sheet. In a more specific embodi- 
ment, the bioabsorbable component is laminated to 
both sides of the sheet. The nonabsorbable component 
is in the form of a knitted, woven, or flat braided, sheet. 
In a preferred embodiment, the nonabsorbable compo- 
nent is in the form of a woven sheet. 

in an alternative surgical composite structure for 
mammalian tissue 

the nonabsorbable reinforcing component is pre- 



pared from a plurality of fibers. 

In a specific embodiment, the bioabsorbable com- 
ponent is manufactured from the monomers glycolide 
and l,3-dioxan-2-ona. In another specific embodiment, 
the nonabsorbable component is in the form of a Knitted 
or woven sheet. 

In another alternative surgical composite structure 
for mammalian tissue 

the nonabsorbable woven component is prepared 
from a plurality of fibers. j 

Furthermore, the nonabsorbable woven component 
may also comprise members selected from the group 
consisting of polytetrafluoroethylene, a copolymer of 
tetrafluoroethylene and hexafluoropropylene, and pdy- 
vinylidene fluoride. 

in yet another alternative surgical composite struc- 
ture for mammalian tissue 

the nonabsorbable woven component is prepared 
from a plurality of fibers, the fibers comprising a 
polybutester, and 

the bioabsorbable component is laminated to the 
nonabsorbable woven component, the bioabsorba- 
ble component comprising a random copolymer 
prepared from at least the monomers glycolide and 
1,3-dioxan-2-one. 

A drawing which describes the shape and/or geo- 
metrical configuration of the surgical composite struc- 
ture is not necessary for an understanding of this 
invention. That is, any person skilled in the surgical 
composite structure art will know how to manufacture 
and how to use the invention by reading this specifica- 
tion, generally and the examples, specifically. 

It is to be understood that the bioabsorbable com- 
ponent can be coated onto the nonabsorbable reinforc- 
ing component by any coating means known in the prior 
art. The inventors have found that lamination is an ade- 
quate means for coating. Specifically, the inventors have 
found that bonding the bioabsorbable component to the 
nonabsorbable reinforcing component by fusion is an 
adequate means of laminating the two components. 
However, other forms of coating, such as encapsulation, 
are within the scope of this invention. 

Throughout this disclosure, it is to be understood 
that the term Teflon is a trademark of the E. I. DuPont 
and Company, DE, U.S.A., whether the term Teflon is or 
is not so identified as a trademark. 

The term fluoropolymer is generic and includes the 
terms f luoroplastic and f luoroelastomer. 

The Teflon™ FEP described in the examples is a 
copolymer of tetrafluoroethylene and hexafluoropropyl- 
ene. It is also to be understood that the term polybut- 
ester as used in this disclosure is synonymous with the 
terms polyetherester, polyether-ester or polyether ester. 
A commercially available polybutester is the Hytrel™ (E. 
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I. DuPont and Co.) copolymer. 

A preferred embodiments of this invention is more 
fully described in the Example, below. 

Reference Examples 1-3 are only incorporated for 
illustrative purposes and are outside the scope of -the 
claim. 

REFERENCE EXAMPLE 1 

A woven mesh, identified as Style T-151-56 and 
supplied by Stem & Stem Textiles, Inc., Hugnet Fabrics 
Div., Hornell, NY 14843, USA is used as a control for 
the composite meshes of Examples 1 and 2, below. It is 
made with monofilament fibers of Teflon™ FEP (E, I. 
DuPont and Co.) polymer with a diameter of 0.013- 
0.015 cm (or 0.005 inch to 0.006 inch). These fibers are 
woven into a mesh configuration of approximately 80 x 
90 strands per inch. The overall thickness of the woven 
fabric is approximately 12 mils (or 0.012 inch). 

REFERENCE EXAMPLE 2 

A composite structure consisting of a fabric of a 
woven mesh made up of biocompatible, nonabsorbable, 
monofilament fibers is encapsulated by lamination 
between two films of a bioabsorbable polymer. The 
woven mesh is described in Reference Example 1, 
above. 

The films of bioabsorbable polymer used in the lam- 
inated composite are prepared by compression molding 
a random copolymer of 50/50 weight per cent of glycol- 
ide trimethylene carbonate to a thickness of approxi- 
mately 0.025 cm (or 0.010 inch) thick. The manufacture 
of the random copolymer is described, without the need 
for undue experimentation, in the prior art. 

The conditions for molding these films is as follows. 
A pre-dried, preformed pellet of approximately 5.0 
grams of the copolymer is placed between two 17.8 x 
17.8 cm (7 inch x 7 inch) caul plates and Teflon PTFE 
release film. This assembly is placed in a (6 inch x 6 
inch) 1 5.2 x 15.2 cm press which is pre-heated to 1 45°C 
± 5°C and gradually increased in pressure to 454 kg 
(1 ,000 lbs.) force on a 4.4 cm (1 3/4 inch) diameter ram. 
The pressure is held constant for 3 minutes. Subse- 
quently, this assembly is removed from the press, and 
cooled to approximately 15°C under pressure. The film 
is then easily released from between the Teflon release 
film. The resultant film is a transparent, amber-colored 
film of approximately 0.025 cm thick x 12.7 cm x 12.7 
cm ((0.010 inch) thick x 5 inches x 5 inches). 

The final composite structure is formed by laminat- 
ing a film of the copolymer on either side of the Teflon 
FEP woven mesh between two 17.8x1 7.8 cm (7 inch x 
7 inch) caul plates and Teflon PTFE release film. This 
assembly is placed in a 15.2 x 15.2 cm (6 inch x 6 inch) 
press which is pre-heated to 145°C ± 5°C and gradually 
increased in pressure to 454 kg (1,000 lbs.) force. The 
pressure is held constant for approximately 3 minutes. 
Subsequently, this assembly is removed from the press 



and cooled to approximately 15°C under pressure. The 
laminated composite structure is then easily released 
from between the Teflon PTFE release film, the result- 
ant laminated composite consists of a Teflon FEP 

5 woven fabric which is completely encapsulated within 
the fused copolymer of 50/50 weight percent poly(gly- 
colide-co-trimethylene carbonate). The resultant lami- 
nated composite is approximately 0.051 cm thick and 
12.7 x 12.7 cm ((0.020 inch) thick and 5 inches x 5 

10 inches) in size. 

REFERENCE EXAMPLE 3 

A composite laminated structure is prepared similar 
is to that described in Reference Example 2 except the 
polymer films are made with a random copolymer of 
68/32 weight per cent of glycolide trimethylene carbon- 
ate substituted for the 50/50 weight per cent copolymer. 
Also, the processing temperature was increased to 
20 approximately 150°C ± 5°C. 

The preparation of the random copolymer is 
described, without the need for undue experimentation, 
in the prior art 

25 EXAMPLE 

A composite laminated structure is prepared similar 
to that described in Reference Example 3 except that 
the woven mesh is made from monofilament fibers of 

30 HYTREL® with a diameter of 0.013 cm to 0.015 cm 
(0.005 inch to 0.006 inch). Hytrel™ (E. I. DuPont and 
. Co.) is a polyether-ester, and can be a polymer of poly- 
tetramethytene glycol with terephthalic acid and 1 ,4 - 
butanediol. these fibers are woven into a mesh config- 

35 uration of approximately 80 x 90 strands per 2.54 cm (1 
inch). The overall thickness of the woven fabric is 
approximately 0.03 cm (0.012 inch). 

Claims 

40 

1. A surgical composite structure for mammalian tis- 
sue comprising: 

a) a nonabsorbable reinforcing component pre- 
45 pared from one or more fibres, at least one of 

the fibres manufactured from a polymer 
selected from the group consisting of a fiber 
forming polyether-ester and blends of the 
same, and 

50 b) a synthetic bioabsorbable component com- 

prising a random copolymer prepared from at 
least the monomers glycolide and 1 ,3-diaxane- 
2-one 

wherein the nonabsorbable component 
55 (a) is in the form of a knitted, woven, or flat 

braided sheet and the bioabsorbable compo- 
nent (b) is laminated to at least one side of the 
sheet. 
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Patents nsprOche 

1. Chirurgische Verbundstruktur for S&ugergewebe, 
umfassend: 

5 

a) eine nichtabsorbierbare, verstarkende Konv 
ponente, hergesteltt aus einer Oder mehreren 
Fasern, wobei mindestens eine der Fasern aus 
einem Polymer, ausgewahlt aus der Gruppe, 
bestehend aus faserbildendem Polyetherester 10 
und Gemischen davon hergesteltt ist, und 

b) eine synthetische, bioabsorbierbare Kompo- 
nente, umfassend ein statistisches Copolymer, 
hergestellt aus mindestens den Monomeren 
Glycolid und 1 ,3-Dioxan-2-on, 15 

wobei die nichtabsorbierbare Kompo- 
nente (a) in Form einer geknQpften, gewebten 
Oder flach get lochtenen Lage vorliegt und die 
bioabsorbierbare Kbmponente (b) auf zumin- 
dest eine Seite der Lage laminiert ist 20 

Revendlcations 

1. Structure composite chirurgicale pour tissus de 
rnammif&res comprenant: 25 

a) un constituant de renfort non absorbable 
pr6par6 k partir d'une ou de plusieurs f bres, au 
moins Tune des fibres 6tant fabriqu6e k partir 
d'un polym&re choisi dans le groupe constitu6 30 
par un poly6therester formant une fibre et des 
melanges de poly6theresters, et 

b) un constituant synth6tique bioabsorbable 
comprenant un copolymfcre statistique pr6par6 

au moins k partir des monom&res glycdide et 35 
1,3-diaxane-2-one 

dans laquelle le constituant non absor- 
bable (a) est sous forme d'une feuille tricotee, 
tissue ou tress6e k plat, et le constituant bioab- 
sorbable (b) est stratifi6 sur au moins une face 40 
de la feuille. 
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